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(54) SYSTEM FOR INCENTIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system for incentive 
which gives a member a motive for introducing many introducers 
and a motive for prompting introduced members to consumption in 
stores of store members and reduces the pecuniary burden to 
stores and return incentive to customers from much capital. 
SOLUTION: This system is provided with a fundamental data 
management system 1 00 which manages the introduction 
relationship between members, a purchase amount data 
management system 200 which manages purchase amounts of 
members, and an incentive determining means 300 which calculates 
the incentive of each member on the basis of the purchase amount 
of the member himself or herself and purchase amounts of lower- 
order members specified by the introduction membership between 
members. This system for incentive is provided with a publishing 
system 400 which displays information concerned with this incentive 
and advertisement information for an advertisement income as 
capital for incentive originated from an executive office in a web 
site. 
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5 (57) [Abstract] 

[Object] To provide an incentive system that increases a chance for a 
member to introduce a new member, stimulates consumption by an introduced 
member at a retail store member, reduces an economic burden placed on a 
retail store, and enables a distribution of an incentive to a customer from plenty 
10 of funds. 

[Means] The incentive system comprises a basic data management system 
100 that manages an introduction relationship between members, a purchase 
amount data management system 200 that manages an amount of purchase 
made by a member, and an incentive determination unit 300 that calculates an 

15 incentive for a given member based on a purchase amount of that particular 
member and a purchase amount of a member at a lower level in a hierarchy 
who is identified according to an introduction relationship between the 
members. The incentive system comprising a publication system 400 that 
displays, on the web site described above, information regarding an incentive 

20 and an advertisement for generating an advertising revenue to be used as an 
incentive fund of secretariat-origin, is provided. 

[0018] [Incentive Determination System] The incentive determination 
system 400 is a system for determining an incentive to be distributed to a 
25 member. To be specific, it is a system that determines an incentive to be 
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distributed to a member based on a purchase amount that is managed by the 
purchase data management system 200, data that is managed by the basic 
data management system 100, and a fund for the incentive that is determined 
by the fund determination system 300. This invention is characterized by that, 
5 instead of determining an incentive based solely on an amount of purchase 
made by a given member, it provides a unit that calculates an incentive score 
for that member by taking into consideration an amount of purchase made by 
another member at a lower level in a hierarchy who is identified according to an 
introduction relationship between the members. The invention is further 

10 characterized by having an exception specifying unit by which, when 

considering a purchase amount of a lower level member who is identified 
according to the introduction relationship between members, a purchase 
amount of a lower level member who meets predefined requirements is not 
taken into consideration in determining an incentive for an upper level member 

15 instead of taking into consideration a purchase amount of every member at 
lower levels. This exception specifying unit has a unit that identifies a lower 
level member who belongs to a given member according to an introduction 
relationship between the members, and this unit that identifies a lower level 
member corresponds with a discrimination unit excludes members who meet a 

20 predefined condition from a group of members who have joined through 

introductions carried out directly and/or indirectly by a member to identify the 
remaining members as the lower level members. The system according to 
this embodiment is characterized by having a correction unit, when 
determining an incentive for an upper level member with a lower level member 

25 whose purchase amount is no longer taken into consideration as described 
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above, adds some form of incentive to the upper level member. 
[0019] This invention is further characterized by that, when taking into 
consideration an amount of purchase made by lower level members who are 
identified according to an introduction relationship between members, it 
5 provides a unit by which references are made not only to a member at a level 
directly below another member who has introduced that member (i.e., a 
member one tier down the hierarchy), but also to an amount of purchase made 
by a member who has been introduced by that member (i.e., a member two 
tiers down the hierarchy). This provides a significant benefit to a membership 

10 development because, while each member is naturally committed to 

introducing a new member, he/she takes some action to ensure that the 
members positioned at levels lower than him/her introduce a new member as 
well. It also helps achieve a growth in consumption as it stimulates each 
member for advising not only the members directly below him/her but also the 

15 members two tiers or more down the hierarchy to make purchase at a retail 
store. This invention is further characterized by having an exception 
specifying unit by which a purchase amount of a lower level member who 
meets a predefined condition is not taken into consideration in determining an 
incentive for an upper level member instead of taking into consideration a 

20 purchase amount of every member at lower levels. This eliminates an 
adverse effect that members at upper levels obtain a lot of incentives 
permanently without making any efforts and keeps them being committed to 
introducing a new member. 

[0020] [Overview of the Process to Determine an Incentive] Overview of 
25 the process to determine an incentive is described with reference to Fig. 5 to 
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Fig. 7. Fig. 5 is an explanatory diagram showing a specific example of a 
group in determining the incentive, Fig. 6 is an explanatory diagram showing a 
specific example of the group after an exception specifying unit is applied in 
determining the incentive, and Fig. 7 is a flow chart showing the process to 
5 determine the incentive. In the Step s1 , a primary group is determined 
according to the customer information database 110 (and retail store 
information database 120 as necessary) that is managed by the basic data 
management system 100. 

[0021] [Description of the Group] The group in this context is defined as a 
10 group that consists of members and, if they have directly and/or indirectly 

(directly and indirectly in this example) introduced other members (lower level 
members), includes those members. Note that the description below is based 
on an assumption that, although the group could consist solely of customers 
and the score determination system 400 could be applied thereto, a retail 
15 stores is also considered as a member of the group to which the score 

determination system 400 is applied in this example. This means that a retail 
store which has obtained (or introduced) a customer through its own activities 
becomes an upper level member (first tier member) and the customer obtained 
becomes a lower level member (second tier member). And if this customer 
20 introduces a new customer to join the membership, the newly introduced 

customer becomes a member at a level further below (third tier member). A 
member who is introduced directly by another member is called hereinafter a 
direct-subordinate member. 

[0022] The group is described specifically with reference to Fig. 5. Fig. 5 
25 shows an example of a membership where the uppermost member a has 
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introduced two members b1, b2, each of these two members b1, b2 has 
introduced one member respectively resulting in two members c1, c2, and one 
member c1 of them has introduced three members d1 , d2, d3. The 
uppermost member a has b1, b2, d, c2, d1, d2, d3 as the members (lower 
5 level members) introduced directly and indirectly by the member a him/herself 
forming a group (ga) that consists of the member a together with these lower 
level members. Note that, in the lower level members, members b1 , b2 who 
are introduced directly by the member a are the direct-subordinate members to 
the member a. Similarly, each member, as a head member, together with any 

1 0 member who is possibly introduced directly and indirectly by him/her forms one 
group, for example, the member b2 and his/her direct-subordinate member c2 
form a group (gb2). In similar way, the members b1 , d each form the groups 
(gb1), (gc1) respectively as a head member (uppermost member). The 
members d1, d2, d3, c2 are the lowermost members (i.e., members who have 

15 not introduced any member) and they each form the groups (gd1), (gd2), and 
(gd3), (gc2) respectively on his/her own. Thus one group (group (ga), for 
instance) may contain more than one group described above. 
[0023] [Step s1] With returning back to Fig. 7 for explanation, in the Step s1, 
a group (primary group in this context) is determined according to the customer 

20 information database 110 (and the retail store information database 120 as 

necessary) that is managed by the basic data management system 100. The 
primary group is a group that has one member as a head member and includes 
all the members at lower levels who have been introduced directly and 
indirectly by the head member. The primary group is determined according to 

25 the information 1 12 on a relationship between customers in the customer 
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information database 110. This information 1 12 on a relationship between 
customers contains information for identifying which customer is introduced by 
which customer to join the membership allowing a relationship between 
customers to be identified and the group mentioned above to be determined 
5 accordingly. Note that, when a relationship between a retail store and its 
customer is included and processed by this system, the determination is made 
according to the information 121 on a relationship between the retail store and 
the customer in the retail store information database 120 in addition to the 
information 1 12 on a relationship between customers. In this case, these 

10 databases 110, 120 can be considered as one integrated database. 

[0024] [Step s2] Next in the Step s2, an exception for group independency 
is applied, a secondary group is determined, and a purchase amount of each 
secondary group is calculated and determined. The system according to the 
invention, wherein a group is formed based on a relationship of introduction 

15 among customers as described above and a reference is made to a purchase 
amount of the entire group when determining an incentive for a head member, 
provides an exception specifying unit (i.e., a discrimination unit) by which an 
amount of purchase made by a lower level member who meets a predefined 
condition is not taken into consideration in determining an incentive for an 

20 upper level member instead of taking into consideration a purchase amount of 
every member at lower levels. The Step s2 corresponds with the exception 
specifying unit and one example of this is a unit that, if a direct-subordinate 
group (group having a direct-subordinate member to anther member as its 
head member) exceeds a predefined group purchase amount (sum of the 

25 amounts of product purchases made by members of a group), specifies that 
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group as an independent group which no longer belongs to its original group 
and excludes it. Another example is a unit by which the tiers at and below a 
certain tier (for instance, tiers at and below the fifth tier) determined by counting 
the tiers down the hierarchy from a particular head member are excluded from 
5 the group of that head member. 

[0025] [Step s3] Next in the Step s3, a primary individual incentive is 
determined based on a purchase amount of the secondary group that is 
previously determined in the Step s2. This primary individual incentive is 
computed and processed so that the higher the purchase amount of the 

10 secondary group becomes, the greater the incentive are obtained 

incrementally. While many incentives are so designed that, as a purchase 
amount increases to fall within a given range, certain number of points may be 
given while staying in the range, or a purchase amount may be multiplied by 
higher distribution rate along with an increase in the purchase amount, in any 

15 case, the computation and processing are performed to ensure that the 
customers are provided with more benefits accordingly. 
[0026] [Step s4] Next in the Step s4, a primary individual incentive is 
modified with an independent group to determine a secondary individual 
incentive. If, in the Step s2, a direct-subordinate group gets independent by 

20 applying the exception for group independency, a purchase amount of a 

secondary group calculated as a secondary group decreases accordingly. As 
a result, the primary individual incentive determined in the Step s3 decreases 
as well. Since an excessive decrease in the primary individual incentive is not 
desirable, the secondary individual incentive is determined with the primary 

25 individual incentive being added and modified with certain scores based on a 
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purchase amount of the group that has been made independent. 
[0027] [Step s5] In the Step s5, an incentive to be distributed to a member 
is finally calculated and determined based on the secondary individual 
incentive and an incentive fund that is determined by the fund determination 
5 system 300. One of the characteristics of this invention is that it includes not 
only funds determined by the unit 310 that determines an incentive fund of 
retail store-origin but also funds determined by the unit 320 that determines an 
incentive fund of secretariat-origin. 

[0028] [Details on the Step s2] Step s2 is described in detail according to 
10 Fig. 8. As described above, while in the Step s2 the secondary groups are 
determined and a purchase amount of each secondary group is calculated and 
determined, this computation process is performed sequentially from the 
groups at the lowest tier to the groups at higher tiers. This is done by 
searching for the lowermost group in the customer information database 110 
15 (including the retail store information database 120 as necessary) that is 
managed by the basic data management system 100 to calculate and 
determine a purchase amount of the secondary group, and then searching for 
the corresponding upper level group to calculate and determine a purchase 
amount of the secondary group. The process that is performed for each 
20 group to determine a secondary group and calculate a purchase amount is 
called a group verification process. 

[0029] Fig. 8 is a flow chart of the group verification process for each group 
and includes the Step s201 which, for a target group that is subject to the 
verification process, examines to see if there is any lower level group 
25 positioned below that group. If none exists, then in the Step s202, a total 



amount of personal purchases made by the head member in the group is 
calculated to specify the total amount as a secondary group purchase amount 
of the target group for the verification process and the process proceeds to the 
Step s208 to be described below. If there is any lower level group, then in 
5 Step s203, examination is made to see if the group verification process has 
already been done for every lower level group. If there is any group for which 
the group verification process has not completed, then in the Step s204, an 
instruction is issued to perform the group verification process on that group and 
the process returns to the START. If every lower level group has completed 

10 the group verification process, the process proceeds to the Step s205 where 
an examination is made to see if there is any independent group in the 
direct-subordinate group. The process proceeds to the Step s206 if there is 
any independent group and otherwise to the Step s207 if there is no 
independent group. In the Step s206, a sum of the total amount of personal 

1 5 purchases made by the head member of the target group for the verification 
process and the total amount of purchases made by groups that are the 
direct-subordinate groups excluding the independent group is calculated to 
specify the total amount as a secondary group purchase amount of the target 
group for the verification process and the process proceeds to the Step s208 to 

20 be described below. In the Step s207, a sum of the total amount of purchases 
made by the head member of the target group for the verification process and 
the total purchase amount of the direct-subordinate group to specify the total 
amount as a secondary group purchase amount of the target group for the 
verification process and the process proceeds to the Step s208 to be described 

25 below. In the Step s208, a examination is made to see whether or not the 



9 



target group for the verification process meets a predefined requirement for an 
independent group. This requirement for an independent group is, for 
example, a requirement specifying that the secondary group purchase amount 
should be equal to or greater than a predefined amount (three million yen, for 
5 instance). If the group meets the requirement, then in the Step s209, it is 
identified as an independent group and if it does not, then in the Step s210, it is 
identified as a non-independent group, however, in either case, it is considered 
that the group verification process has completed in the Step s21 1 and the 
process ends. 

10 [0030] [Specific Description with reference to Fig. 5 and Fig. 6] The group 
is reorganized by performing the above mentioned process on every group. 
Fig. 6 shows an example of a secondary group that is formed by reorganizing 
the example primary group in Fig. 5. This example is based on an 
assumption that every member in Fig. 5 and Fig. 6 has a purchase amount of 

1 5 one million yen and a requirement for an independent group specifies that the 
secondary group purchase amount should be equal to or greater than three 
million yen. First, each of the lowermost members d1 , d2, d3, c2 forms one 
group (gd1), (gd2), and (gd3), (gc2) on his/her own. The secondary group 
purchase amounts for these groups are determined in the Step s202 described 

20 above. Since the total amount of personal purchases made by the head 

member from each group translates to a secondary group purchase amount, 
the secondary group purchase amount is one million yen each. Because the 
secondary group purchase amounts for these groups are all less than three 
million yen so the groups are not considered as an independent group and 

25 remain as non-independent groups to form the secondary groups. 



[0031] Next, The group (gb2) having the member b2 as a head member 
has the group (gc2) as its direct-subordinate group and its calculation is 
performed in the Step 207 described above because the group (gc2) is a 
non-independent group. To be specific, a sum of the total amount one million 
5 yen of personal purchases made by the group's head member b2 and the total 
purchase amount one million yen of its direct-subordinate group (gb2) is 
calculated and the resulting total amount of two million yen is specified as the 
secondary group purchase amount. This secondary group purchase amount 
is less than three million yen which is not enough to satisfy the requirement for 

10 the group to be an independent group and therefore it remains as a 

non-independent group to form the secondary group. Next, the group (gc1) 
having the member c1 as a head member has the groups (gd1), (gd2), and 
(gd3) as its direct-subordinate groups and, as is the case with the member c2, 
its calculation is performed in the Step 207 described above because each of 

1 5 these groups is a non-independent group. To be specific, a sum of the total 
amount one million yen of personal purchases made by the group's head 
member c1 and the total purchase amount three million yen of its 
direct-subordinate groups (gd1), (gd2), and (gd3) is calculated and the total 
amount of four million yen is specified as the secondary group purchase 

20 amount. This secondary group purchase amount is greater than three million 
yen which is enough to satisfy the requirement for the group (gc1) having the 
member c1 as the head member to be specified as an independent group. 
[0032] Next, the group (gb1) having the member b1 as a head member has 
the group (gc1) as its direct-subordinate group and its calculation is performed 

25 in the Step 206 described above because the group (gc1) is an independent 



group. To be specific, a sum of the total amount one million yen of personal 
purchases made by the group's head member b1 and the total purchase 
amount zero yen of its direct-subordinate group other than the independent 
group (note that, apart from the independent group, there is no group making 
5 the total amount zero yen) is calculated and the total amount of one million yen 
is specified as the secondary group purchase amount of the target group for 
the verification process. This secondary group purchase amount is less than 
three million yen which is not enough to satisfy the requirement for the group to 
be an independent group and therefore it remains as a non-independent group 

10 to form the secondary group. In this way, the group (gb1) having the 

independent group as its direct-subordinate group includes, prior to applying 
the exception for group independency in Fig. 5, the direct-subordinate group 
(gc1) and the next-lower-in-level groups (gd1), (gd2), and (gd3) and has a 
primary purchase amount of five million yen, however, a decrease in the 

15 number of groups included and the total amount of purchase has occurred as 
the group (gc1) becomes independent. Detailed description is omitted, 
however, the same applies to the group (ga) having the member a as its head 
member where a decrease in the number of groups included and the total 
amount of purchase has occurred as the group (gd) becomes independent 

20 and the secondary group purchase amount of the group (ga) is four million yen 
that is calculated as a sum of the total amount (one million yen + two million 
yen = three million yen) of personal purchases made by the group's head 
member a and the total purchase amount of the direct-subordinate groups 
(gd1)and(gb2). 

25 [0033] [Details in the Step s3] The process in the Step s2 is described in 



detail according to Fig. 9. The Step s3 is designed to determine a primary 
individual incentive based on the secondary group purchase amount 
determined in the Step s2 and, in the Step s301, a distribution percentage of 
purchase amount is determined from the secondary group purchase amount 
5 by using a predefined distribution percentage of purchase amount 

determination table. As shown in Fig. 10, the distribution percentage of 
purchase amount determination table is intended to specify a range 301a of 
the secondary group purchase amount and a distribution percentage of 
purchase amount 301b to be applied to the secondary group purchase amount 

10 within the range, whereby the higher the secondary group purchase amount 
becomes, the greater the distribution percentage of purchase amount is 
specified. For example, the secondary group purchase amount of the group 
(ga) is four million yen which results in a distribution percentage of purchase 
amount of 7 %. Similarly, the secondary group purchase amount of the group 

15 (gb1) is one million yen resulting in a distribution percentage of purchase 

amount of 5%, the secondary group purchase amount of the group (gb2) is two 
million yen resulting in a distribution percentage of purchase amount of 6%, 
and the secondary group purchase amount of the group (gc2) is one million 
yen resulting in a distribution percentage of purchase amount of 5%. Next in 

20 the Step s302, the secondary group purchase amount of each group is 

multiplied by the corresponding distribution percentage of purchase amount 
determined in the Step s301 and the result is specified as a group incentive 
amount for each group. A group incentive amount of the group (ga) is 
280,000 yen calculated by multiplying four million yen by 7%. Similarly, a 

25 group incentive amount of the group (gb1) is 50,000 yen, a group incentive 
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amount of the group (gb2) is 120,000 yen, and a group incentive amount of the 
group (gc2) is 50,000 yen. Next in the Step s303, an examination is 
performed to see if there is any direct-subordinate secondary group (excluding 
those that are positioned as a direct-subordinate in its primary group but have 
5 turned into an independent group) to a target secondary group for processing. 
If there is not any direct-subordinate secondary group, the process proceeds to 
the Step 304 where the group incentive amount determined in the Step s302 is 
simply specified as a primary individual incentive. For example, primary 
individual incentive amounts of the groups (gb1) and (gc2) are 50,000 yen 

1 0 each, that is equal to their group incentive amount. If there is any 

direct-subordinate secondary group, the process proceeds to the Step 305 
where a sum of the group incentive amounts of the direct-subordinate 
secondary groups is subtracted from the group incentive amount determined in 
the Step s302. The resulting amount from this calculation is specified as a 

1 5 primary individual incentive amount of the group's head member. For 

example, a primary individual incentive amount for the head member b2 of the 
group (gb2) is 70,000 yen which is calculated by subtracting the group 
incentive amount 50,000 yen of the group (gc2) from the group incentive 
amount 120,000 yen of the group (gb2). A primary individual incentive 

20 amount for the head member a of the group (ga) is 1 10,000 yen which is 

calculated by subtracting the sum of the group incentive amounts (50,000 yen 
+ 120,000 yen = 170,000 yen) of the group (gb1) and the group (gb2) from the 
group incentive amount 280,000 yen of the group (ga). 
[0034] [Details on the Step s4] Next, the process in the Step s4 is 

25 described in detail according to Fig. 1 1 . The Step s4 is designed to modify a 



primary individual incentive with an independent group to determine a 
secondary individual incentive. In the Step s401 , examination is performed to 
see if there is any group that has turned into an independent group in 
direct-subordinate groups in a primary group. If there is not any group that 
5 has turned into an independent group, the process proceeds to the s402 where 
the primary individual incentive is simply specified as a secondary individual 
incentive. In the specific example above, this corresponds with the groups 
(gb1), (gb2). The same applies to the group (ga) whose direct-subordinate 
groups (gb1), (gb2) are not independent groups in the primary group, and 

1 0 therefore the secondary individual incentive amount for the head member a of 
the group (ga) is determined as 1 10,000 yen which is equal to the primary 
individual incentive amount. If there is any group that has turned into an 
independent group, the process proceeds to the s403. In the s403, an 
amount that is obtained by multiplying the group purchase amount of the group 

15 that has turned into an independent group by a predefined corrective 

distribution rate (1%, for instance) is added to a primary individual incentive, 
and the resulting amount is specified as a secondary individual incentive. In 
the specific example above, since the group (gb1) is reorganized as the group 
(gc1) has turned into an independent group, a secondary individual incentive 

20 amount for the head member b1 of the group (gb1 ) is determined as 90,000 
yen that is a sum of 40,000 yen obtained by multiplying the group incentive 
amount four million yen of the group (gc1) by 1% and the group incentive 
amount 50,000 yen of the group (gb1). 

[0035] [Details in the Step s5] The process in the Step s5 is described in 
25 detail according to Fig. 12. In the Step s5, an incentive to be distributed to a 
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member is finally calculated and determined based on a secondary individual 
incentive and an incentive fund that is determined by the fund determination 
system 300. In the Step s501, a ratio between a secondary individual 
incentive and an incentive fund of retail store-origin obtained through the unit 
5 310 that determines an incentive fund of retail store-origin is calculated to 
specify the ratio as a member's share (distribution rate). According to the 
specific example described above, a total amount of sales by a retail store 
corresponds with a total amount of purchases meaning that it is eight million 
yen which is the total amount of purchases made by eight persons. And the 

10 second individual incentive for the head member b1 of the group (gb1) is 
90,000 yen so that a share of the member b1 is 9/800. In the Step s502, a 
total fund (a sum of an incentive fund of retail store-origin and an incentive fund 
of secretariat-origin (i.e., an incentive fund determined by the fund 
determination system 300)) is multiplied by a member's share. A final 

1 5 incentive for a member is thus determined. According to the specific example 
described above, the total amount of the incentive fund would be 10 million yen 
assuming that the incentive fund of retail store-origin is two million yen. 
Multiplying this by the member bl's share of 9/800 gives 90,000/80,000 yen = 
1 1 2,500 yen which is determined as the incentive for the member b1 . Note 

20 that an incentive fund of retail store-origin and an incentive fund of 

secretariat-origin may be multiplied separately by a member's share to obtain a 
separate incentive for each origin to be added. 

[0036] [Summary of the Incentive Determination System] While an 
incentive for a member is determined as described above, the incentive for a 
25 member is liquidated at a predefined interval. This period may be specified 
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appropriately, for example, as one month or one year, and a member's 
incentive is added whenever necessary in the period. A computation process 
for determining an incentive for a member should be performed at least once in 
a liquidation period, however, it is preferable to perform it once or more each 
day because increasing the frequency facilitates a verification of an incentive 
halfway through the liquidation period. Also, a unit that performs the 
computation process to determine an incentive at request from a member may 
be provided. This incentive determination unit may be applied to the 
customers only and may also be applied to the retail stores as well as 
customers. In the latter case, the retail stores generally are positioned as the 
uppermost members. Furthermore, with the overall system being applied 
consistently, a part of the system may be modified and implemented as a 
dedicated means for the retail store, for instance, a different distribution 
percentage of purchase amount determination table may be used for the retail 
store apart from the one for use with the customer. For example, the system 
may be so configured that the Step s2 that applies the exception for group 
independency and the Step s4 that performs a modification involving an 
independent group are executed for a retail store, not a customer. 
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r cow >ir -Y TWJJ^ ^ IS^/E^M £ 

#^m^^SSr^^L-CA^^i±-5C^^J: 

i£&i|XA«*0*iS^^ffil3!it-a<5^»b^fciRA«-e 

5iRA^«>iRA«^S^^, fi^^-Oiryr 
^ ifm^M Sr*£-T 
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cow ^ir^w^tr^^-fr-S^t, 
/0 fc<7>j£ft»«£* _hfSco^^y-^W Kut«^$«f 

a* ^{i^fcr t zwrnt-tzm *m 2 x« 3 \c^«l<o 
mmzm lsi < c £ ic «t 9 ^m^^aw v-t >^ ^ 

[If *Ji 6 ] _hiE60W >ir yf -r ^«r»3e+S^* 

>f >f 1 §l< C i 

icj;^ S«e#^-^(c*j(tS*Jiffi#«OfflA>r^ 

x-fe t>o-e*>5 r <k $:^fat-r5ft*^ 1 ~ 4 (Dffitifr 

7 ] ±!20il^^W > h fi, IIW^< ft 

50 #$-frfc#M^e>, Bff^co^Wcf^^-r^^M^^^/c 
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[»** 9 ] ^MimitA^^t^) r ^ 
M&mZXJ]~rZ>*<ry7t, <bt>±ta^A^ 

L TA^ £ it 6 ;i £: lc J; <9 £ JUUftlC jolt 5 

A*S^fc^*|«wiB^H«*»fe##*^«JRi-6Tfi: 
A^Sixfc^AtcJ:5«K&«^P>«-#Aoj«H^«S: 

[0 0 0 1 ] 
[0 0 0 2] 



(3) ftffl 2001-290935 

[0 0 0 3] 

»#«<OJB*«cafS«A£Jl^o*»-C J: !> ft^f >ir 

[0 0 0 4] ^(DIS^II 1 t036Wf±, £?maS3PT#M£ 

W^AM5^^ ^M(ci6^K^tl^A^-r 
(7) A^7 $ tb3t^F^^^^^^^#S $ Tffi^ 

50 ^Mic4-x.a-f v-tr^^^y^^^-r^^^^rdx/c^ 
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a^ mxm&m^^^^ymmiit. *85«/e 
t s 3(»j^*BJt^a£<5 # gait 5 ^a -r z> w 1 1 -c 

tc, ftHco^ia (-#;£Lfc9, t*3£A«, AIM 
mS-5*||[ffli-5^a4:-rSwi:fCft*. *' 

£lEt§hr6#a<t. IMAlc J: 6JE3Ei£^Jltc*,Mt5 

tfxDfc&mnz, ±m<D^^y^-4 ncts*$*s* 
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A-r yf zr<D&m*m ugi< ^ ^ <t 9 

^M^f® A-f >ir ^-r 7*%\&-t Z> *x y 7 b frb t£ 

an, ^IStt, *o£AtcTffi£Jl#fc6*frl:: 
tU, ^Ilfil^co ^u-^^^^f 5 ^ r y , 

ir yr ^ ^ * -5 ^ x y 7 1 * Mft-t Z> mn^& &ffi 
Z-tzt>(DXhZ>z t b-tZ W*« l ~ 4 (Dmixfr 

-cantWlciKv^WSr-f ^ir >t- ^ y irft£t5f 
a<t 8 W«Wtt v #Jl 

xftmTznm^m&ffix.tcz. b*&mb-tzmmm 

Z>mW&m$:XJj1-?>x'ry7b. 'Pte < bi>±&<D 

AXtstitz.&^fkh&oimm&'mb. ^mm^m^m 
m*b&7££tizT&£M(Dmm&mb\z&r5z % 
Riztt^.-rzj >"&>7'4 7&m&Z'£z>x7'v7b& 

50 *4is^T4 7&ttm*mfc?Zo *kois*«i 
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5 '>*< £fc±IE*>»jeSJxfc## 

[0 0 0 5] 

lOOt, ll7-^fI^fA2 0 0 ^ 
fT$/*T"A 6 0 0 t &m7CZ> 0 

[0006] [±m Sffir-^fl^fA 100 
colft^c^T. ^Ifclt (JK*#ft) fcJEalElS 

5t)^CfeS„ «^fA3 0 0 n m&\z-* 

L< fl li^^-^f^^^^^A 2 0 Dfl^tL 
fc*A»cJ:5BtJMKi: % Sffif^fl^fAioo 
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[0 0 0 7] (ISf-^^fA) E12 (C^-T J: 9 
tc, IBSr-^^fiHiooil JB*£flR3SJ£rc>SB| 

SrArt-TS^S: 10 1, I02t, *©flMS«:Eit*a 
t6T"^-<-x 110, 12 0 ir^il^fc^vt: 0 ^" 
*->*^AtcJ:0«ja3*b* o £*tf>ffl»ftjfc««£A 

*iDA*#ai 0 2 irtcE^JLr%x.5r ct^r*#5 
110^ ^^0t*#^x — ^^<— ^ 1 2 0 t t-E 

[0008] {m^(o\nm s«omh, is^ojRtt 

ISSlllt, JH«j:JH««>H18«>1*«l 12i, JH2g 

tiR9gi£oBi«^««i 1 3 k&<5tso 

mt l-ch *s«A4r»3e-*-snm*, m&mx 

trtoiU Jtrfrftt-H KAXtfAW, feBf, 

1 1 0 tc J: *) tfSSjh,*, Mg&WgoHfltott 
•«i 1 2fl M^^t'^^co^^iCct^A^Lfc^^ 
«fSt6Mt-*>5. Srfcl-A^LfcWgfc, £fc53U<Z) 

0oPJt¥><otfai 1 3(1. JB*as^ojRJEJS<0«*»cJ: 
30 DAdLfc*»*r»jki-fiW«^*>5. ft, -f ^irvr-^ 

^tdfi, ±IE(0 2o<7>B8«^iff*i 12, 113CJ;o 

40 [0009] m^mmm smmnttm 12011 m. 

Sl22i ^r^tfo IR35JE<OjRtt«a 1 2 1 t LTfi, 

ffigf, a50E#-^, ^r-ry> 

l 2 OfCct O^aSSttSo JE*JE4:*«»oH«o 
50 mm 2 211 IS3E0i:*»^i:co5i»wffe, MUt 



9 

[0010] m 2 tc^-f 4: ? tc, Sfig^— * 

fAioo (cn. K»tT^8k 130^ ffljaiftia^ 

80 K«ff*»l 3 014. I D#-§-^GO'>#< 
Kl 50 Sr^fr-rS fccO-C, fli^W ^co^— ^-<-^ 1 

ztitcm K^tf«ii 3 lfcw^-rs^a^^ 

tf 0 #~ K*f?flH 13 1(1 K3gfT#S 1 3 0 (OJt 

^\cm^t, vmt^wtx 3 o^bA**ixfcfflf« 

£IE^Lfc;*7— Kl 5 O&mft-tZo 

.[001 1 ] [flS&Aia^ft] 1 4 0 f4, 

^©T'feS. Kl 5 OSrMStcipai-rsfc 

«>(c, IBSPflWia)^— l l O^b, 

* l 2 Ort>b, ft^BXfdAW^ttBfoflHISrBiWLr, 
[0012] DdPA^iffi*) L^LrJ!jPA^(c*5^r 

A#«J»*fc»l 2 5«£±eo*fflf«£12AU" JK«JS 

I^A^I^Ml 2 5Sr*8S^C^i||5 0 *SS»c 
14, ^M^fiStdJiia^tf^^lGAL. rtuSr*86«ic 

^l£l 0 1 ^b^yt^-^CA^lt, f-^^ 

* 1 1 0 Sr^-TSo Set-* K«fi^& 1 3 0 

J: 9, ±ffi<&!&g<dff»£lB»L;fc;& — Kl SOtfftff 

b<o«««rlR3l5/S««l<OA*#a:i 0 2A^nykV- 

(4, VSiQilffti 4 o^6IR3Ei£^»a63fe^3B*^ta 

[0 0 13] M^O J IS^0coADA^f4 > 
— *y hXf4l7— /uK!7-f K^x^J:(OE>-^LA 
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*HSX*4flR3ES*c I D#»a«ft 
^(c^CT^x^-K^^^tlT^-^^ 
1 2 0lc«fc9fl=S£*LS£:£?lc, I Df f 
17- Kas#**XttJRj&£*;:, — /u^SiS^lc J: 

T*>4<. «^$W» 6 ^y^^^ 
70 ^tf)^;y h!7 — ^_h<7>* — A^<— v^<£>£ji;/1M YX 

[0 0 14] Wlf-^fl^fA) Hf 
-^fl*>^7-A2 0 0H, M^^f@^CD^a a p(DM^{- 

-tzmn id**) fc, muHatttt&fcA 

*^5WIIBA**ya#»2 0 l ^coff$g{c4i9 3i 

20 to, mwmy" 2 i o^f4, «S0^ 

(4, *ft5A*©^4P)f, ^ofcr- *a>A2?£;txT 
(^Jxi^fiL^V> I D A;^fc£^ 

a>) <Dmm®m&?r5^khx$ x ^-y— y^h20 3 
[0015] mmi£izjotfz>i/*TJ*) ^tc, 

HALtlH, IS*^»^Lfc*-Kl 5 0^ta»*Hfc 

1 D#*£;*7- Ky— ^«McTBG*»ofcO, 

^^r#^i-6^^2 1U, «*3ftS|||AUfcBHMB«r» 
St5^2l2i$:Ix.5o r<D^*T-A|£g£#<DP 
OS^-r^SrfiJfflUTff 5 :H^it'$)!), f&ftlS 
W«f+*t<OJgaiUi?POSJB*2 1 3tC«fc«9, 

«**SKALfc»mH*r««tSrA*i- 

^0 5., J»H0«MSE*A*i-6o 
■**:1*jei-5¥«2 l 1 fcKWHB«:4*Si-6^ak2 l 

2 tc4 «9 A^l$n?ttS^f4. POS^rAf^2 1 

2 15CSi^tiat^, LAN^ttf^^^- 
h 1 7-^^^LT*^<7)^MtiA^^2 0 1 
fci£e>*t, IIif-^^2 1 0^r^i-5 o t^o 
t\ ^^CQBSMtSA^^^a 2 0 1(4. _J|RKje*»e 

50 gii-6tS^^SttAix6 (^f L-T^ttA^S) ffti 



// 

[0 0 16] J^JKDfiHSx — PWmi/X'TJ* 2 0 Oil 

m&^z*—j*^-i?xfc&<nmA&ft^izf&& mm 

*fTofc«*fcttjei-S«« (Will IDf^) tig 

^-<— *2 1 0*&fctSJ:5luLTt)J:^. 
[0 0 17] (gg^i/^7A3 0 0] JS»* 

— * 3 3 0 k*mx-Z> 0 K5BJEB«0>'f v 

tyf-<yfflgK^t5^3 i o{c^px.r. 
mmu<Dj >±>T4 7mffi.&&&:feirz>3iWt3 20& 

«x.ti*S0>j&s, &m¥£W<Di/x^ 2±<DW&<n--'ox*&> 
3 1 0H, IB*JcJ:-5JR«/E*3tf-53EJ:ttA«lcS-S# 

9, mmm?*-?^-* 2 1 o^t£tt$n 

5^, ffifp <o9m^»wmm ic/£ t r , iS7G**3BE-r 
t yr >r y ^ wtif 6 : h ^, mm 

mEM<0<{ >~t 4 -/mZFJM Z&mir 5^3 2 0 

fc&i&Atztt\.xffi7£<DmKm&^%T%m%&m 

*a*rf+*DL"-CtJ:i\ w<o«5g*I1 Will J£^HX 
AA»6u^5!a»«rB*v^fc^« (100%) tt^rit 

"C£S 0 COilTC^H Softie, {SA^-f >--fe is^rj 

[0 0 18] C-f ^-ir^^H-^^v-^^A] ^yty 
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Ir-^fl^fA2 0 Oid: 9«a*tLfcBlK« 
t, l^f-^f Iv/^f a i o 0 ic J: f i^nfcr 
— K»y^rA3 0 Old J; 9 S^^n/c-Y > 

m<D — ot IT, ytyf-f^ftgi:3fcot(l, 

an, si^ii:gMr//xiif«^(^^ u-ca^^ 
j*<D$fmx&z> 0 

[0 0 19] ^btc, *J||||0d|B^oBM^&W£Six 

30 -f, ^<oHTfi:co#fi*SjB^Lfc#* (2P^il^TO^ 
^co#tSc<^— o-Ct>*>6 0 wfrtcj:^ Sill 

^MoiiAtcA^<K^#So lETffi^SM^ 
■e t> # < co-Y v-fe -< ^ ^§?^ ?i L \z.mnx #5iv> 

45o 

[0 0 2 0] C-f ^ir >^(0&^£T*<D*&Jl^)Ili(0 

5 7^^111 7 &&m\^x$Lw-r So @5tt-r 

m^E<otiisb<o^^— zf(OMcttM<Dm>Wmx&>*) ^ H6li 
50 -Y ytyf>f ^St^<ofc«>o0»j^aiaffl«<o^u~^ 
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(oMtfrmnwRmx-tb*) , m i f*>r >x * y<D^^ 

slT-fi, SfiSf-^f A l 0 0 Ic J; «3 f 1$ 

itfcKJSWSftiO^- * l l 0 (Atf^K^JESCT 
HE36flH»««>7 f — *l 2 0) lc«fc9, ljsfe^— 

[0021] i^^—y^mmi rr-c, y/u—yt 

5t>oi:LT. »#A£'>^f A4 0 0 ^iffitS^ t 
M^Ii LT, rw#^^f^4 0 OSrlM 

, KXj£MLhffiftJl (SB l PBJf o^M) 4: ft 9, ■ 

S&lcTffid* (m3I@^co^M) £ft<5„ dCT% £ 

[0 0 2 2] r (D^/yU— ^(COV^T, i5MlT, 

la^ 2A^lbl, b2fe8*U 2A 
co^M b 1, b 2 jfts-tfL-Wt l AToco^M c 1 , c 2 
£S;frU «£<Drt<D— A^lc 1^3AO^!d 1, 
d2, d 3 ^jfS^LTA^$-frfc^J^^Lfct)C0-C^ 

tWB»W*c|B^Lfc*Jl (Tfc^m) irL-C, bl. b 
2, cl, c 2, dl, d2, d35r*L, ^lagt 
t. ^tlhCDTiiL^m^X*) 10^^-^ (ga) £ 

Mbi, b2n £Aa*mTtfc^M£ft5o not. 

«ric-f 5fcCQ-Cife!9, ^Ib2(Cfcom ^ 

Ib2St(i:ET<i^Ic 2HJ:oT > l rxo'/jv— 
^ ( g b 2 ) $rMt6o #Ibl, cl{:fc 

ott, gb^Sf^g (*±fc£M) fci-S^-^ 1 
(gbl), (g c 1) Sr*rit-rs. *T«fc<o6 

1, d2, d3, c2t'$)^ rtL^^^Mtt, 
^low^-^ (gdl), (gd2), (gd 
3) , (gc2) ^Mt^o L^L/T, lo^^/u- 
~f ^ (ga) icii, _Lfa<D«»o^/u-- 

[0 0 2 3] O^^s 1] [I] 7lCj|| oTtfcBJ £2% 
^"ry?s It'll if fir-? (CCTMi, 1 
A— 7*) S^r-^f i*>^r A l 0 0 (^J: «9 f 1 
SixfcJKSflM^—*^--.* l l 0 UfctfiEWcjSi: 
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TflR^JSWfttf)^-*^--;* 12 0) MJ: ^Sf5o 

^1 (c J; o ^ ^ifc y/u-Zt^ 6o d<7)l#:^/u 

n^tt^co^-^-<-^ i i o\ci5rtz>m&t 

J: «9 A^ L tA^ftgt £ ft « t> w X3b 5 * % 

&<nmm i i 2tc^px.r, irk/samr©^-- * i 

10, 1 2 0 ftt&£titi 1 oof-^^-^ t IT 
[0024] (^77/s2) SctC, XT-yZfs 2(1, 

^ #m^S^^#(cS^#^/t---7 p ^f^Lr, SEA 

«Lt#fiL^v^¥i (BP*,, «WJ*SM «t 
^M^ttTffio^M^a^Mt-rs^-^) 

[0025] [^x*y^s3] ^(C, ^f^s 3(1 

l^(@A^^ir>x^y^^:^-r6o r.coi^iIgA 
40 -O-Z^T^yte. 2^J^—?<omWW)^<^^ 
^ot, m^)(c#< o^f yt yf>f y^l^n^) J: 9 

[0 0 2 6] Ufy^s4) ^fy^s4lt 

i ^fliA-r >ir >^ ^ zf\z.n^xmtLif^—zf^ &z>m 

50 !E&n\<*21kmA'< l/-t>T4Zf*:&:l£.-tZ>*y L 
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ir>-7-^V>ft< 46. «»lc«*S-ti:S 

So 

[0 0 2 7] (^ry7 , s5) ^T7/s5lt 2 

J£320tcj;i9&:5££ JxfcJIK* fc fc * tf d <t *s*JH% W 
[0 0 2 8] Ury7 P s2Wp« H8i:S^f, * 

ffi&x— ^fl^fAi 0 0*cj:ij*3a*ttfcJii 

$^c^^-^-<-^ 1 1 0 (&m\cfczxmmjsmn 

J*3fU 2R^-^»R«S:»Ulft^U, ftfc, * 
o±ffifi0^u-^SrS45RLT. ■t0>2&*Vu— ^©JBK 
«*rJiaft36+6 «t3tctT^n-6 0 ^wl-^u-^tco 
v>T, 2*^u-^Stfii:J»Kao»U«)«.aSr, ^ 

[0 0 2 9] m 8 fi, #^Vu— ^O^/U— ^^ifS^kSCO 
7c-fir- h"C*>D, ^ ^ ^ ^ s 2 0 1 TMi. 5£^&i 

^s 2 0 2T\ ^co^u-^<o*sI^M^ffiAWMSS 
o««S:*a6. r zf<D 2 

L, Sii^fy^s 2 0 8 ic^f? 

3t\ itroTffi^- T^s^Ou— 7T»B*aa«F**536» 
£r OTJ"T 6 o "C ft v * u— ^#£E 

^r«7^s 2 0 4^ ^i£^/u~:AQ^/u— 

y^s 2 0 5K»fTU m.TitL(D^/^—y^\Z.^^j^ 
{Cfi^^ry^s 2 0 6 fC^f? L , ffl&^/U— TWftlr^ft 

-^tcji^^-z^s 2 0 7 ^Wirrlr&o *Ty7s20Q 



(9) 2001-290935 
t\ w^SSr, ^^S^^-^ p co2^>//^-^ 

^*^a<ofiAKMa^ai:, eTffi^^-^ 

^s 2 0 8lC&ft-fZ> 0 2 0 8T*fi. AS 

oo^r) ^xtozzk^zmtk-rz* mw&ffiiz 

LTV>iXte\ y/s 2 0 9t'i4^-^t U# 

t, ^^521 ix?/\'—zfmmtQ t m9rk£ti, & 
[oo3o] cm 5 Rum eicm<$< atttowm ±ia 

<O0iJ£r. 2&40u— /icSg^ U^J^/T Lfc WT'fc 

ti, 1 0 O^R(75BtM*Si&Sfeoyt:t^^ bfefc«0"C% a 
St^yu— 2^^/U-'7 P ®MSi^3 0 O^R 

dl, d2, d3, c2Ji, g h<OZhX 1 OCO^yU— ^ 
^r(gdl), (gd2), (gd3), (gc2)^ 

JO tt, ifacD^^s/^s 2 0 2"C^:^^tU6o fiP*>, 

B«tti:i-5fc«>. #1 0 07?RdS2R^u-^»W« 
<bft6 0 :©2*^-rnWfflt ^fM3 0 0^ 

[0 0 3 1 ] 2^^H^M^-r>5^-7 P 
(g b 2) te, iETffi^-^i: IT, ifiV—-f (g c 
2) «r*UTV^S*s, ^ (gc2) fi^HfeiC 

^/u—^T-fe^fc^. Buili<D^x^^ P 2 0 7-esttiB£n 

tttHl 0 O^R^Ofo^rSfctiLT. Z^i2 0 07jR 
2^^/U-7 P fIitf5 0 r(D2ft^-y»I 
3 0 O^R^SST-fcSfc*. a^/v— yirfift 

f&-tZ> 0 ^Ic 1 ^fIMif6^-y (g 

c 1) I3\ KTfi^u— ^i: It, ^/u— ^ (gd 
1) , (gd2) , ( g d3) SrWL-Cv^ds, #Ic 
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6, whs y^-y^mm^Mc nonAmim<otM 

1 0 0 7JR£. iETftco^— ^ (gdl) , ( g d 
2 ) , ( g d 3 ) Ol»fl«g<G>*g:ffl 3 0 0^RiOMI 
ffiLT, :iO8«4 0 03JR^ 2&^/u-7Tl8fi3I<*: 

5fc*?>, ^ici^i^i^ts^-y (gci) 

[0 0 3 2] ^ib 1 

(g b 1) (±, m.T{iL?J\s—7b LT, yjv—zf (g c 

i) St^ltv^^, ^fi^vn^/i— ^-cfc 

5fc£> % hu^<7>^7 : -^^2 0 6X^tb$tv5 0 fiP*>, ^ 
/u-^Wft* b l <z>fflAJKK!Sa>»« lOO^R 

»o^-^sftv^i()WIO H 1 4:5) £<D;fn£®tB 

ur, cco^ni o oTjR^r, mm^mM^y/^— -7<n 
te, 3 o o^R^-cfe^fc*!). asc^u— ^tnttb 

Wi"5^— ^ (g b D te, IU5(0^— ^Sfeio^j 

^Sraffl-rsm-ctt, utt©^^ (gci) 

-£co£ P>(cTffi<0^/u— ^ (gdl), (gd2) , 
(gd3) Sr^LTiotK l»c^-:/Btfl«4>5 0 
0^R4oX^fc^, (gc 1) 

v \ ^ , «>fi*BB«ftOWi(*«3&5«*' Ufc t> (OX 

M^i"5^/U— ^ ( ga ) tCOV>-Cb, ^ (g c 

1) <o®&\z.m\ r^7<Dn$M&Rtfimn&m* 

a'>LtV^5t,OTfe9, (ga) 0 2»^ 

Hi 0 0>5R<t, iETii^^— ^ (gdl), (g b 

2 ) cDKiftHOj&H (100 >7R + 200 7JR = 300 
^R) trofrSrJftHL-C, 4 0 0^R^^6o 

[0033] 1*7" z<nmm fcic* m 9 

^5 31^, ^rs//s 2T*£$iifc2»:y/u--yj8I 
, ^ry^s 3 0 1 T*(i, 2 fc^Ou— /fillll/j^ 

ft iioi:^tJ:9i: t 2&^/u-? p RgfigI<£>®[a3 

t>HZ>ttffiWmm?Km3 0 1 bS:aSLfcta)-Cife9, 

K*^5c4W«J££nTi^5o ^A— ^ (g 

a) (0 2&^U-^«H«li, 4 0 0^RT*fc5t^ 
3t«H«il7c*H7%t*6. mmz.^jX'—'T* (gb 
1) a)2ft^7HH«ttl 0 0^fRT*>5fc^ *t 
»R«lS5c*tt5%t/j:'9, ^A— ^ (gb2) <£>2& 



(10) 001-290935 

^ti:6%£#i9. Vj^—zT (gc2) 60 2 Bc^A— 

^ry^s 3 0 2m ^W2S^" 
>^»^«IfC, *7?7s 3 0 l-0*5£3ixfc*f«B«« 

f^f/gclrt^ ?>\>—-? (ga) (D^j^—y^ vir v 
7"^7mn. 4 0 O^Rx 7%X^a6fbtv5 2 8^TR<t 
l^«lc, ^/u—^ (gbl) <D^7u— ^vf >ir>- 
70 ^^ySS(i5^R, ?>\s—-f (gb2) <T>?j\s—'7<i^ 
-t^T-^ym* 1 2/5R. V/l—-? (gc2) <Of/U— 
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